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IMPLICATIONS ANDPurpose: Social media use (SMU) has become an intrinsic part of adolescent life. Negative con-
sequences of SMU for adolescent health could include exposures to online forms of aggression. We
explored age, gender, and cross-national differences in adolescents' engagement in SMU, then
relationships between SMU and victimization and the perpetration of cyber-bullying.
Methods:We used data on young people aged 11e15 years (weighted n ¼ 180,919 in 42 countries)
who participated in the 2017e2018 Health Behaviour in School-aged Children study to describe
engagement in the three types of SMU (intense, problematic, and talking with strangers online) by
age and gender and then in the perpetration and victimization of cyber-bullying. Relationships
between SMU and cyber-bullying outcomes were estimated using Poisson regression (weighted
n ¼ 166,647 from 42 countries).
Results: Variations in SMU and cyber-bullying follow developmental and gender-based patterns
across countries. In pooled analyses, engagement in SMU related to cyber-bullying victimization
(adjusted relative risks ¼ 1.14 [95% confidence interval (CI): 1.10e1.19] to 1.48 [95% CI: 1.42e1.55])Conflicts of interest: The authors declare they have no conflicts of interest.
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These associations were stronger for cyber-perpetration versus cyber-victimization and for girls
versus boys. Problematic SMU was most strongly and consistently associated with cyber-bullying,
both for victimization and perpetration. Stratified analyses showed that SMU related to cyber-
victimization in 19%e45% of countries and to cyber-perpetration in 38%e86% of countries.
Conclusions: Accessibility to social media and its pervasive use has led to new opportunities for
online aggression. The time adolescents spend on social media, engage in problematic use, and talk
to strangers online each relate to cyber-bullying and merit public health intervention. Problematic
use of social media poses the strongest and most consistent risk.
2020PublishedbyElsevier Inc. onbehalf of Society forAdolescentHealthandMedicine. This is anopen
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).high-risk groups for cyber-
perpetration and cyber-
victimization are identified.Social media use (SMU) has become a normal part of the lives
of young people [1]. Its benefits include the ability to commu-
nicate with friends, quickly access information and gain new
knowledge, and stay in touch with adult mentors including
parents, family members, and teachers [2]. However, emerging
problems associated with SMU include frequent or intense use,
which may detract from opportunities to participate in other
constructive activities, such as extracurricular and community
events [3]. A recent international study concluded that although
statistically significant, the effects of exposure to digital tech-
nology on adolescent well-being are modest and, in the authors'
opinions, “insufficient to invoke the need for policy change” [4].
In contrast, others have argued that “problematic SMU” (indi-
cated by symptoms of addiction to social media) puts adolescents
at risk for problems because it facilitates potential risky online
interaction with strangers with harmful intentions [5] and con-
tributes to addictive behaviors [6], social withdrawal [7], and
impaired social functioning [6].
Intense and problematic SMU exposes adolescents to online
aggression, including cyber-bullying [6,8e11]. Contemporary
social theories provide frameworks to understand these links.
First, more frequent and intense SMU expose adolescents to
aggressive behavior, including the perpetration of cyber-bullying
[12]. Second, Problem Behavior Theory [13,14] posits that certain
risk behaviors are covaried, organized, and clustered, and specific
profiles of risk underlie vulnerability. Repeated exposure to on-
line aggression can make the behavior seem more acceptable
through role modeling and reinforcement [8e11]. Witnessing
the social rewards of aggression or cyber-bullying, such as
increased social status, also reinforces the behavior [15,16], as
young people become motivated to conform to group norms in
their social environment [15]. In addition, the lack of face-to-face
cues associated with SMU hides the negative consequences of
online aggression or cyber-bullying. Therefore, without this
critical feedback, the aggressive behavior may be more likely to
recur [16,17]. Furthermore, repeated exposure to online aggres-
sion or bullying may result in the “disinhibition effect” [16,17].
That is, these aggressive behaviors may become normalized to
youth over time. Such effects are likely to increase the likelihood
of engaging in cyber-bullying or being cyber-victimized. In
addition, those who use electronic communications excessively
may be differentially vulnerable children, who experience psy-
chosocial problems such as loneliness and social anxiety. These
vulnerable children feel positive about being online but may lack
the social resources and skills to prevent being cyber-victimized
at the moment when it is happening [18]. Thus, frequent and
problematic SMU may increase the likelihood of witnessing andemulating aggressive online behaviors, both as a perpetrator and
as a victim.
Cross-sectional analyses have shown that both intense and
problematic SMU relate to increased cyber-bullying and cyber-
victimization in adolescents [19e25]. Longitudinal research
supports the implied temporality of these links [26,27]. Although
the opportunity to interactwith strangers in online environments
also may play an etiological role [17], few studies have examined
this as a potential risk factor for online aggressive behaviors.
In light of this background, through a school-based survey of
adolescents in 42 countries and regions [28], we investigated age,
gender, and cross-national differences in adolescents' engage-
ment in SMU, then relationships between SMU and victimization
and the perpetration of cyber-bullying. We hypothesized that
three SMU variablesdfrequent use, problematic (characterized
by addictive-like behaviors), and involvement with strangersd
would represent a continuumof exposureswith varying harms in
terms of online aggression. We examined their unique associa-
tions with cyber-bullying and cyber-victimization while simul-
taneously adjusting for the effects of salient covariates, including
mutual control for each indicator of SMU. Our aimwas to provide
foundational information that supports policies that support
adolescent health in a contemporary, digital world.Methods
Study population and procedures
The 2017e2018 Health Behaviour in School-aged Children
(HBSC) survey was conducted in 47 countries and regions
throughout Europe and Canada in the 2017e2018 academic year.
National research teams surveyed nationally representative
samples of 11-, 13-, and 15-year-old children according to a
common research protocol [28]. Questionnaires were translated
to suit the language of the participating countries following a
standardized protocol that included translation, back-translation
into English, then centralized verification. Sampling procedures
involved the selection of classes within schools with variations in
sampling criteria suited to country-level circumstances. Some
countries oversampled subpopulations (e.g., by geography and
ethnicity), and standardized weights were created to ensure
representativeness.
Our analysis of SMU and cyber-bullying/victimization used
data from 42 countries and regions (illustrated for two indicators
of SMU and cyber-bullying in illust Figures 1 and 2). According to
World Bank Classifications [29], these represented 31 “high-in-
come” and 11 “low- and middle-income” countries. Of the
Figure 1. Adjusted relative risks by country for problematic social media use and perpetration of cyber-bullying. Note that * and^indicate statistical significance, based
on a 95% confidence interval, for boys and girls, respectively.
W. Craig et al. / Journal of Adolescent Health 66 (2020) S100eS108S102original 47, three countries did not collect information on SMU,
and two others did not submit data by the time of our analysis.
Each country team obtained approval to conduct the survey from
the ethics review board or equivalent regulatory body associated
with the institution conducting each respective national survey.
Participation was voluntary, and consent (explicit or implicit)
was sought from school administrators, parents, and adolescents
as per national human subject requirements.
We used data on 180,919 adolescents in 42 countries in our
prevalence estimation (Table 1). We tested associations be-
tween variables using a subsample of 166,979 adolescents
(weighted n ¼ 166,647) from the 42 countries that had com-
plete data on cyber-bullying, SMU, age, gender, and socioeco-
nomic class.Measures
Cyber-bullying. Using an item modified from the validated
Olweus bullying scale [16], participants indicated how often that
they had been victimized by cyber-bullying in the past couple of
months: that is, sent mean instant messages, email, or text mes-
sages; wall postings; created a website making fun of someone;
posted unflattering or inappropriate pictures online without
permission or shared them with others. Because of the low prev-
alence of cyber-bullying and based on international precedent,
its five ordinal response categories were dichotomized into a
binary outcome (never vs. at least once in the past couple of
months) [30]. A second question asked, using a similar stem and
response categories, how often they had taken part in the
Figure 2. Adjusted relative risks by country for intense social media use and perpetration of cyber-bullying. Note that * and^indicate statistical significance, based on a
95% confidence interval, for boys and girls, respectively.
W. Craig et al. / Journal of Adolescent Health 66 (2020) S100eS108 S103perpetration of cyber-bullying. Response options were similarly
categorized in a binary fashion [30].
Intense SMU. A 4-item adapted scale from the EU Kids Online
Survey was used to measure SMU [31]. Respondents were
asked how often they have online contact with the following
people: close friend(s), friends from a larger friend group, friends
that you got to know through the internet but didn’t know before,
and other people than friends (e.g., parents, brothers/sisters,
classmates, and teachers). For each of these four items, answer
categories ranged from 1 (never/almost never) to 5 (almost all
the time throughout the day), and a do not know/doesn’t apply
option. Intense SMU was defined as having online contactalmost all the time throughout the day on at least one of the
four items.
Problematic SMU. The Social Media Disorder Scale (a ¼ .89) [32]
measured problematic SMU in 9 dichotomous (yes/no) items
that describe addiction-like symptoms: preoccupation with so-
cial media, dissatisfaction about a lack of time for its use, feeling
bad when not using it, trying but failing to spend less time using
it, neglecting other duties in order to use it, regular arguments
over it, lying to parents or friends about its use, using it to
escape from negative feelings, and having a serious conflict with
family over SMU. Endorsement of 6e9 items indicated prob-
lematic SMU, as recommended by the originators of the scale.
Table 1
Description of international study sample, HBSC study, 2018
Descriptor Number
Number of countries reporting, n 42
Total participants, n 180,919
By country, n
Median 3,715
Minimum 1,446 (Albania)
Maximum 11,155 (Wales)
By gender, n (%)
Boys 86,981 (48.1)
Girls 93,938 (51.9)
By age group, n (%)
11 years 56,219 (31.1)
13 years 62,661 (34.6)
15 years 62,039 (34.3)
All values are weighted.
HBSC ¼ Health Behaviour in School-aged Children.
W. Craig et al. / Journal of Adolescent Health 66 (2020) S100eS108S104Frequent online contact with strangers. We measured frequent
online contact with strangers using the response of “almost all
the time throughout the day” to an item describing the frequency
of online contact with friends that you got to know through the
internet but did not know before. [31].
Other variables. The HBSC questionnaire also collected data on
self-identified gender group (boy, girl, and in some countries
“neither term describes me”), age group (11, 13, and 15 years),
socioeconomic class (a 6-item measure of material assets in the
home including number of vehicles, bedroom sharing, computer
ownership, bathrooms at home, dishwashers at home, and
family vacations), [33] family support (a 4-item scale describing
the degree of help, emotional support, communication, and
assistance in decision-making perceived to be experienced in
families), and peer support (a 4-item scale describing the degree
of help from friends, ability to count on them, communication of
happy and sad feelings, and communication of problems with
friends) [34].
Statistical analysis
We analyzed the data in SAS 9.4 (SAS Institute, Cary, NC,
2016). Descriptive analyses characterized the international
sample, restricted to participants with complete data for age,
gender, and the cyber-bullying and SMU variables. We then
estimated the prevalence of cyber-bullying (victimization and
perpetration) and then the three types of SMU (intense, prob-
lematic, and online contact with strangers) by age and gender. For
each country, we calculated the prevalence per 100 children and
then summarized these estimates in a pooled analysis using
minimum, median, and maximum values.
In the pooled international sample, we then used Poisson
regression analyses to model cyber-bullying (victimization then
perpetration) as dependent variables with each of the three in-
dicators of SMU as independent variables. We analyzed data on
boys and girls separately and restricted our analyses to records
with complete data on cyber-bullying, SMU, and all covariates
under consideration. Based on a priori consideration of con-
founding, age, family affluence, peer support, and family support
were forced into every adjustedmodel. Models with victimization
as the dependent variable controlled for perpetration, and vice
versa. Models examining intense SMU were adjusted for prob-
lematic SMU and vice versa, whereas frequent online contact withstrangers was adjusted for problematic SMU. In addition, because
frequent online contact with strangers was one of four items that
also contributed to the intense SMU scale, we performed a
sensitivity analysis that examined the effects of intense SMU, with
and without inclusion of the online contact with strangers item.
All models accounted for the clustered nature of the sampling
scheme via inclusion of school, then country identifiers as
random effects. Beta coefficients and standard errors were used
to generate crude and adjusted estimates of relative risk (RR) and
associated 95% confidence intervals (CIs).
Following this step, we reran each of the adjusted regression
models at the country level. The numbers of countries where we
identified statistically significant (p < .05) effects indicated the
consistency of any observed risks or protections across countries.
We also described these effects across the countries graphically
to illustrate the size of effects and their level of consistency,
irrespective of statistical significance.
Given the large sample sizes involved, the pooled analysis was
90% powered to detect an adjusted RR of 1.06e1.18 in boys and
girls (a ¼ .05, two sided) for each of the relationships under
study. Detectable effects varied but were generally larger (>1.20)
in the country-specific analyses.
Results
Cyber-bullying
The prevalence of reported victimization by cyber-bullying
and perpetration of cyber-bullying varied by country, gender,
and age group (Table 2). Median estimates of both victimization
and perpetration were generally low and, in the pooled analysis,
remained fairly consistent by age group for victimization by
cyber-bullying in boys (p ¼ .22) but not girls (p ¼ .02), but
increased with age for perpetration (boys: p ¼ .01; girls: p ¼ .02).
The median prevalence of victimization reported by girls was
higher than boys, especially at age 13 years (p ¼ .02). Conversely,
the median prevalence of perpetration reported by boys was
higher than girls in all age groups (all comparisons, p < .01).
Country-specific estimates for both victimization and perpetra-
tion are provided in Supplementary Table 1.
Social media use
Based on median estimates, intense SMU positively related to
age, especially among girls (p< .01; Table 3). Girls were less likely
than boys to engage in problematic SMU at age 11 years, but
more likely at ages 13 and 15 years. Frequent online contact with
strangers increased with age and was more prevalent among
boys versus girls. In general, among girls, the prevalence of
problematic SMU was higher than the prevalence of frequent
contacts with strangers. Among boys, the prevalence of frequent
contact with strangers was higher than the prevalence of prob-
lematic SMU.
SMU and cyber-bullying
Table 4 presents the regression analysis of cyber-bullying
victimization and perpetration using the pooled sample. For
cyber-victimization, bivariate models showed modest to strong
relationships (adjusted RRs: 1.14 [95% CI: 1.10e1.19] to 1.48 [95%
CI: 1.42e1.55]) between each of the three indicators of SMU and
being victimized by cyber-bullying. Adjusted models showed
Table 2
Reported victimization by and perpetration of cyber-bullying in 42 countries, HBSC study, 2018
Prevalence per 100 children
Within countries by age group and gender
11 years 13 years 15 years
Minimum Median Maximum Minimum Median Maximum Minimum Median Maximum
Boys
Victimization by cyber-bullying 4.0 12.5 27.5 2.2 11.9 24.3 3.2 11.3 28.5
Perpetration of cyber-bullying 1.8 7.6 26.7 3.1 10.3 28.8 3.6 11.8 31.4
Girls
Victimization by cyber-bullying 3.8 12.7 24.5 6.4 13.9 27.8 5.3 12.7 20.9
Perpetration of cyber-bullying .7 6.1 14.0 2.5 7.2 19.1 1.6 7.5 19.4
All values are weighted.
HBSC ¼ Health Behaviour in School-aged Children.
W. Craig et al. / Journal of Adolescent Health 66 (2020) S100eS108 S105that the observed effects for each of the three indicators were
partially explained by known confounders, as the magnitude of
the RRs decreased after adjustment. However, the relation be-
tween each indicator of SMU and cyber-victimization held up to
these added controls. The consistency of such effects across
countries is shown in the number of countries reporting statis-
tically significant increases in relative risk. There was significant
variation between countries in the significance of the association
between intense use and cyber-victimization (there were eight
countries with a significant association for boys and 25 for girls).
Problematic SMU was most strongly and consistently related to
cyber-victimization. The association was significant in 20 coun-
tries for boys and in 29 countries for girls. Cyber-victimization
related to frequent contact with strangers in 10 countries for
boys and 19 countries for girls.
For perpetration of cyber-bullying bivariate models showed
stronger effects (adjusted RR: 1.31 [95% CI: 1.26e1.36] to 1.84
[95% CI: 1.74e1.95]) between each of the three indicators of SMU
and being a perpetrator when compared with the relative risks
for victimization. Adjustment for confounders attenuated the
overall relative risks, but the effects remained strong and sta-
tistically significant in boys and girls. Again, there was variation
across countries. We observed a statistically significant higher
risk for perpetration when reporting intense (24 and 20 coun-
tries for boys and girls, respectively) and problematic SMU
(22 and 36 countries, boys and girls, respectively) (Figures 1 and
2). We found significant associations with perpetration and
frequent talking to strangers in only 16 countries for boys but 28
countries for girls (Figures 1 and 2).Table 3
Reported engagement in sentinel indicators of electronic media communication with
Prevalence per 100 children
Within countries by age group and gender
11 years 13
Minimum Median Maximum Mi
Boys
Intense use of social media 14.1 28.9 47.3 17
Problematic social media use 1.2 5.8 25.3 2
Frequent social media
contact with strangers
1.2 6.0 14.3 2
Girls
Intense use of social media 12.5 29.3 48.5 16
Problematic social media use 1.1 4.7 14.5 3
Frequent social media contact
with strangers
.6 3.4 7.7 2
All values are weighted. For Slovenia, only 15-year-olds included for problematic soc
HBSC ¼ Health Behaviour in School-aged Children.Finally, the sensitivity analysis used to examine the effects of
intense SMU on the perpetration then victimization by cyber-
bullying outcomes, with and without inclusion of the frequent
online contact with strangers item as part of the intense SMU
measure is presented in Supplementary Table 2. The findings
were very similar for models that did and did not include the
contact with strangers item.
Discussion
The proliferation of SMU among adolescents over the past
decade has led to concerns about its negative consequences for
adolescent health and well-being [1,5e7]. Our study explored
relationships between three types of SMU (intense, problematic,
frequent talking with strangers), and involvement in cyber-
bullying/victimization, and the consistency of these relationships
across gender, age groups and diverse geopolitical contexts. We
note three main findings. First, we observed more consistent
relationships across countries for each of the three types of SMU
with perpetration of cyber-bullying compared with cyber-
victimization. Second, we observed these relationships in more
countries for girls than boys, for both cyber-bullying and cyber-
victimization. Third, for both boys and girls, problematic media
use related to cyber-bullying and cyber-victimization in the most
countries and estimates indicated the presence of modest to
strong effects that merit public health intervention.
Consistent with an “exposure perspective” [35], our findings
suggest that SMU exposes young people to risks for involvement
in cyber-bullying and to more aggressive online behaviors,in countries, HBSC study, 2018
years 15 years
nimum Median Maximum Minimum Median Maximum
.1 32.4 48.9 18.0 36.8 52.3
.9 6.4 17.8 2.1 6.1 17.5
.4 7.5 12.7 2.7 8.5 13.0
.9 41.8 60.3 21.1 45.6 64.4
.6 8.4 20.1 3.9 8.8 18.7
.7 6.2 11.6 2.2 6.2 13.7
ial media user.
Table 4
Bivariate and adjusted relative risk estimates for victimization by and perpetration of cyber-bullying associated with three indicators of social media use in 42 countries, HBSC study, 2018 (weighted n¼ 166,647 [79,486
boys and 87,161 girls] from 41 countries included in the overall analyses)
Victimization by cyber-bullying Perpetration of cyber-bullying
Overall prevalence Overall relative risk No. countries
reportinga
Overall prevalence Overall relative risk No. countries
reportinga
Bivariate Adjustedb Adjusted RRb Bivariate Adjustedb Adjusted RRb
n (% yes) RR (95% CI) RR (95% CI) >1 1 <1 n (% yes) RR (95% CI) RR (95% CI) >1 1 <1
Boys
Intense use
No 54,287 (10.7) 1.00 (ref) 1.00 (ref) 8 34 0 54,287 (9.5) 1.00 (ref) 1.00 (ref) 24 18 0
Yes 25,199 (13.9) 1.29 (1.24e1.35) 1.14 (1.10e1.19) 25,199 (14.2) 1.48 (1.42e1.54) 1.31 (1.26e1.36)
Problematic use
No 74,424 (11.0) 1.00 (ref) 1.00 (ref) 20 22 0 74,424 (10.2) 1.00 (ref) 1.00 (ref) 22 19 1
Yes 5,062 (23.2) 2.12 (2.00e2.24) 1.35 (1.28e1.42) 5,062 (23.2) 2.25 (2.12e2.39) 1.44 (1.37e1.52)
Frequent contact with strangers
No 73,848 (11.2) 1.00 (ref) 1.00 (ref) 10 32 0 73,848 (10.4) 1.00 (ref) 1.00 (ref) 16 26 0
Yes 5,638 (18.6) 1.64 (1.55e1.75) 1.22 (1.16e1.29) 5,638 (19.0) 1.79 (1.69e1.91) 1.34 (1.27e1.41)
Girls
Intense use
No 53,628 (11.9) 1.00 (ref) 1.00 (ref) 25 17 0 53,628 (5.6) 1.00 (ref) 1.00 (ref) 20 22 0
Yes 33,533 (17.2) 1.44 (1.39e1.49) 1.30 (1.25e1.34) 33,533 (9.9) 1.72 (1.63e1.80) 1.39 (1.32e1.45)
Problematic use
No 80,211 (12.6) 1.00 (ref) 1.00 (ref) 29 13 0 80,211 (6.2) 1.00 (ref) 1.00 (ref) 36 6 0
Yes 6,950 (28.9) 2.26 (2.16e2.37) 1.48 (1.42e1.55) 6,950 (19.6) 3.10 (2.92e3.28) 1.84 (1.74e1.95)
Frequent contact with strangers
No 82,323 (13.2) 1.00 (ref) 1.00 (ref) 19 23 0 82,323 (6.8) 1.00 (ref) 1.00 (ref) 28 14 0
Yes 4,839 (26.3) 1.96 (1.85e2.07) 1.39 (1.31e1.47) 4,839 (16.0) 2.30 (2.14e2.48) 1.40 (1.30e1.50)
All analyses are weighted.
Armenia is excluded from the overall pooled analysis because of missing data but included in country-specific analyses adjusting for all covariates except socio-economic class.
CI ¼ confidence interval; HBSC ¼ Health Behaviour in School-aged Children; ref ¼ reference; RR ¼ relative risk.
a Based on CIs that do or do not overlap 1.00.
b Adjusted for age, county-specific socioeconomic class, family support, and peer support and for clustering at the country and school level. RR estimates for victimization by cyber-bullying are adjusted for
perpetration of cyber-bullying and vice versa. RR estimates for intense user are adjusted for problematic use and vice versa. RRs for frequent contact with strangers are adjusted for problematic use.
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W. Craig et al. / Journal of Adolescent Health 66 (2020) S100eS108 S107particularly for boys. Time spent online, especially if SMU is
frequent and/or problematic, replaces opportunities to engage in
constructive and protective in-person social activities that pro-
mote socioemotional and moral development [3]. From a theo-
retical perspective, aggressive tendencies may develop in young
people who grow up in environments that “reinforce aggression,
provide aggressive models, frustrate and victimize them, and
teach them that aggression is acceptable and successful” (p. 47)
[36]. Intense and problematic SMU may expose adolescents to
peers and social norms that validate and reinforce different
forms of aggression, including cyber-bullying. Associations be-
tween intense and problematic SMU and cyber-bullying may be
exacerbated by cognitive, emotional, and associated social vul-
nerabilities because SMU provides a safe and anonymous way of
expressing frustrations, which could translate into online
aggression among vulnerable youth [37,38].
Exposure theory also explains gender differences in the con-
sistency of findings across countries. We found more cross-
country consistency for girls than boys in the associations
among problematic use and frequent contact with strangers and
cyber-bullying. Because girls spend more time online and report
more problematic use, they have greater exposure to aggressive
role models, potentially reinforcing the opportunity to engage in
cyber-bullying. Similarly, for girls, intense and problematic use
related to cyber-victimization in most countries but not for boys.
Increased exposure and use of social media among girls may
result in an increased risk of cyber-victimization [39]. Similarly,
the gendered patterns surrounding frequent online contact with
strangers become more pronounced as children age and were
particularly experienced by boys. This may be attributable to
differences in sensation seeking and risk taking, as mediated by
hormonal factors and social norms [40], as well as engagement in
interactive game playing by boys and older adolescents, which by
necessity often involve interaction with strangers [41].
All three of SMU measures independently related to cyber-
bullying and cyber-victimization with modest to strong effect
sizes. Although these associations varied by country, they high-
light the unique contribution of each construct and importance
of broad assessments of SMU that include measures of intense
use, problematic use and talking with strangers. Problematic
SMU related to cyber-bullying and victimization in many coun-
tries. Cross-country variations in associations with cyber-
bullying and cyber-victimization also highlight the importance
of a socioecological approach in understanding these relation-
ships. Cultural, economic, and social factors, such as Internet
access, availability of electronic devices, and social cultural
norms about online behavior, underlie these associations. Future
research should examine the importance of these contextual
differences in explaining cross-national differences found here.
The strengths of our study include large, representative
samples and our use of standardized, validated measures that
differentiated aspects of SMU and cyber-bullying involvement
[31]. The findings are almost certainly generalizable to contem-
porary populations of young people from high-income countries
and may be generalizable beyond such populations, given that
access to the internet is common, even in low- and middle-
income countries [42].
The limitations of the study include the cross-sectional, self-
report nature of the data collection, which limited the potential for
causal inferences. Second, self-reports of sensitive behaviors,
including perpetration and victimization due to cyber-bullying, are
also subject to bias and misclassification because of the socialstigmas associated with their occurrence [43]. Third, HBSC's reli-
ance on a binary indicator of gender does not reflect the experi-
ences of young people whose identity does not match these binary
categories, nor those for whom the sex assigned at birth does not
correspondwith that identity. In some circles, the HBSC item is best
considered a measure of “sex at birth” rather than gender.
There are theoretical and methodological implications of the
findings. First, researchwill benefit from a socioecological approach
to understand variations in association across countries. Exposure
theory may not sufficiently describe cross-country variations in the
pattern of results. Second, research should also assess multiple
aspects of SMU use, given the unique determinants and conse-
quences of its intensity, problematic use, and contactwith strangers
online. Third, interventions need to consider a sex-/gender-specific
approach. Frequency of contact with strangers may represent a risk
factor that is particularly important to girls' involvement in cyber-
bullying. The findings also point to the need for further research
that examines the interplay of gender and age in SMU use and
cyber-bullying. On a more practical level, parents, educators, clini-
cians, and others who care for children should be aware of these
correlates of SMU. Problematic and intense SMU as well as talking
with strangers are not innocuous in terms of their potential links to
cyber-bullying and require both awareness and evidence-based
strategies for prevention.
The developing world of electronic social media technology
and its intensive introduction into the daily lives of adolescents
provide new and alternative social settings in which young
people engage in relationships. Although social media environ-
ments replicate much of what is present in traditional face-to-
face activities, these rapidly evolving environments have
changed the meaning and manifestation of social connectedness
among adolescents. Easy access to social media and its pervasive
use have led to new opportunities for cyber-bullying and pre-
sents new challenges and opportunities for health policy and
practice to protect youth from harm.
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